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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a curable composition which has improved workability 
by reducing a viscosity increased when an inorganic filler is added to the curable composition. 
SOLUTION: The curable composition comprises four components, i.e., (I) a vinyl polymer 
containing at least one alkenyl group which enables hydrosilylation reaction in the molecule, (II) 
a hydrosilyl group-containing compound, (III) at least one organometallic compound to be 
selected from the group consisting of an organoaluminum compound, an organo-titanium 
compound, and an organotin compound, and (IV) an inorganic filler as the essential components. 
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(8) 

13 

|C*5^T. Xf±*fi*. 3**. n(40-2 0(Di 

IS. ) 

X C H 2 C (O) O (C H 2 ) nO (CH 2 ) mSi 

(OCHa) 3. HsCC (H) (X) C (O) O (C 
H2) nO ( C H 2 ) mSi (OCH3) 3. (H 
3 C) 2C (X) C (O) O (C H 2 ) nO (C H 2 ) 
mSi (OCHa) 3, CH3CH2C (H) (X) C 

(O) O (C H 2 ) nO (CH 2 ) m S i (OCH3) 
3, X C H 2 C (O) O (C H 2 ) nO (CH2) mS 
i ( C H 3 ) (OCHa) 2, HsCC (H) (X) C 10 

(O) O (C H 2 ) nO (CH 2 ) m-S i (C H 3 ) 

(OCHs) 2, (Hs C) 2 C (X) C (O) O (C 
H2) nO (C H 2 ) m-S i (C H 3 ) (OCHs) 
2, CH3CH2C (H) (X) C (O) O (CH2) 
nO (C H 2 ) m-Si (C H 3 ) (OCHs) 2. 

1 — 20 <omfc. mti 0 — 20 <Dmm 

[0 0 3 2] o, m, P-XCH2-C6H4- (CH 
2) 2Si (OCH3) 3. o, m, p-CHsC 

(H) (X) -CeH4 - (C H 2 ) 2 Si (OC 20 
Hs) 3. o, m, P-CH3CH2C (H) (X) - 
CeH4- (C H 2 ) 2Si (OCHs) 3. o, m, 
P-XCH2-C6H4- (C H 2 ) 3Si (OC 
Hs) 3. o, m, p-CHsC (H) (X) -CeH * 

(R 1 2 ) 3- a (Y) a S i - [OS i 

2 -C (H) (R 5 ) — R 9 -C (R 6 ) 
(5£4». R 5 s R 7 > R 8 , R 9 . R 10 , Rii, R 
12 . a, b. m. X, YteJbiElCl^.C) 

rcoi omk&m*Mcftm^m^~rz>t£b\£, (ch 3 

O) 3SiCH 2 CH 2 C (H) (X) C 6 H 5> (C 30 
HaO) 2 (C H 3 ) SiCH 2 CH 2 C (H) (X) 
CeHs. (CHsO) 3Si (C H 2 ) 2C (H) 

(X) -CO2R. (CHsO) 2 (CHs) Si (C 
H2) 2C (H) (X) -CO2R, (CHsO) 3 S 
i (CH 2 ) sC (H) (X) -CO2R, (CH 
3O) 2 (CHs) Si (C H 2 ) 3C (H) (X) - 
C0 2 R, (CHsO) sSi (C H 2 ) 4 C (H) 

(X) -CO2R. (CHsO) 2 (CHs) Si (C 
H2) 4 C (H) (X) -CO2R, (CHsO) sS 
i ( C H 2 ) 9C (H) (X) -CO2R, (CH 40 
3O) 2 (CHs) Si (C H 2 ) 9C (H) (X) - 
CO Z R N (CHaO) sSi (C H 2 ) 3C (H) 

(X) -CeHs. (CHsO) 2 (CHs) Si (C 
H2) 3 C (H) (X) -CeHs, (CHaO) 3 S 
i (CH2) 4 C (H) (X) -CeHs, (CH 
3O) 2 (CHs) Si (CH 2 ) 4C (H) (X) - 

[0 0 3 4] _blSfc KD^^H^jfoflApyyfk 50 
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*4- (C H 2 ) 3Si (OCHs) 3, o, m, p-C 
H3CH2C (H) (X) -C6H4- ( C H 2 ) sS 

i (OCHs) 3, o, m, p-XCH2-CeH4" 

(C H 2 ) 2-O- (C H 2 ) sSi (OCHa) 3. 
o, m, p-CHaC (H) (X) -CeH 4 - (CH 
2) 2-O- (C H 2 ) aSi (OCHs) 3. o, 
m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) 2-O- (C H 2 ) aSi (OCHa) 3> o, 
m, p -XCH2 -Ce H4 -O- (C H 2 ) aSi 

(OCHa) 3, o, m, p-CHsC (H) (X) - 
C6H4-O- (C H 2 ) aSi (OCH3) 3. o, 
m, P-CH3CH2C (H) (X) -C6H4-O- 

(C H 2 ) 3-Si (OCHs) 3s o, m, p-XC 
H2-C6H4-O- (C H 2 ) 2-O- (CH 2 ) 3 
-Si (OCHs) 3, o, m, p-CHsC (H) 

(X) -C6H4-O- ( C H 2 ) 2-O- (CH 2 ) 
sSi (OCHs) 3, o, m, p— CH3 CH2 C 

(H) (X) -C6H4-O- ( C H 2 ) 2-O- (C 
H2) aSi (OCHa) 3> (±SE<D**fc*3V>X, 

[0 0 3 3] ±|E*flW4^y^XSr#i-<5*«^uyv 

fcmkisxnzbic^ — jR5«; (5) -e^ztizmm*^ 

(R 1 1 ) 2-b (Y) b] m-CH 
(X) -Ri 0 ~R7 (5) 

HO- (C H 2 ) n-OC (O) C (H) (R) (X) 
(±s50#^iC^oV>T, XfifcKSS, MM, Ifcfctea* 

r y — turn* 7 <Dmm 
[0035] jiiht zsmzft^mm^vv^fc®, * 

H 2 N~ (C H 2 ) n-OC (O) C (H) (R) 
(X) 

[0 0 3 6] 
lit 4] 
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(9) 
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75 



L> (CH 2 ) n O 




[0 0 3 7] (_h|ECD#^:(C*5V>T, Xf±4MS, HS§. 

°AP-X- CH 2 -C 6 H4-CH 2 — X 



16 



*/U3r/l^ x ry^S, T7^3r/l^ niil~20O 

[0 0 3 8] 
lit 5] 



CH 3 CH 3 
o.m,p-x— CH-C 6 H 4 -CH— X 



CH 3 CH«a 

I I 

<vn,p- X— C-C 8 H 4 — C X 

I I 

CH 3 CH 3 



H H 
I I 

X— C— (CH^C X 

C0 2 R C0 2 R 

H H 

I I 
X— C-(CH 2 ) n -C X 

COR COR 



CH 3 CH-i 

1 1 

X— C-(CH 2 ) n -C X 

COaR CO z R 

CH3 Cl-U 

I I 

X— C— (CH 2 ) n -C X 

COR COR 



CH 3 CH 3 

X-CH 2 -C-CH 2 -X X— CH-C— CH-X X-C — C— C— X 

" 1 II I INI 

O CH3O CH 3 CH 3 0 CH 3 



C 6 H a C 6 H 5 
X-CH-(CH2) n -CH-X 



[0 0 3 9] 
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X— CH 2 -C-0-(CH2) n -0-C-CH2-X 



CH 3 O o CH 3 

I 11 II I 

X— CH-C-0-(CH 2 ) n -0-C-CH— X 



CH 3 O 
X-i-H-O- 

I 

CH 3 



O CH 3 
II I 

(CH 2 ) n -0-C-C X 

CH 3 



X— CH 2 -C — C — CH 2 -X 



O O 
CH 3 CH3 

X— c — c — c— c > 

I II II I 

CH 3 O O CH 3 



CH 3 

X— CH— C — C 



CH 3 
— CH— X 



C4T1.P- X— CH 2 -C-0-C s H 4 -0-C-CH 2 -X 

CH 3 0 o CH 3 

I II II I 

cjn.p- x— CH-C-O-CeH^-O-C-CH— X 

CH 3 O o CH 3 
I II It I 
o.m.p- X — C — C-O-Ce^-O-C-C X 

CH 3 



o r m,p- x — S0 2 -CeH 4 -S0 2 -X 

xaM, mm* *tz\±B<5m) 



7jk Lfc^o£i-^T&Mtc£iv^ ^ t frx% 6o 

&v^s, &?iv<nmM&mm7M > sm. 9m. io 

£o Ll^t><D<b bT, 0ffi<O$B. 1 2 

n r> ^ % 2 ^CD^Xtt: 2 0<Q ~ y frjV<n§gfoit 

^&ii5£>Sfc#>ic2, 2' -t*t: 0 y v?^b< tt^^B 
1, 10-7xtyhny^l<|j:^ll 

v^xf i/y h y 7 ^ y^t < ii^^f ^ f ;H y ^ (2 

y ^ai^/W/fv^^^ Vggft: (RuCl 2 (PP 
hs) 3) USltfe^o /Vf^^Af^ 



HS Fy7x-MX7^yg* (FeCU (PPha) 

2) s 2f (7)-y^;VOt^ b y 7x^/V*^7^ >g 
*(NiCh (PPhs) 2) , RTf^ 2m<D~yfr 
>V<n\Z7. Y y 7<?;l>**7j >-®# (N i B r 2 (P B 

us) 2) t>> L-r»a"C*>^ 0 

[0 04 1] fi^iSl^ «l««-Ct>WffiT*>Sd5 % ^ 
y^a/*/— n -^/i/r^a-zK t e r t 

h y /k ^^y— h y h y 
m so mm ; SS^f/w RSt^f;Hf^^T^I ; ^ 
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ctv^ £fc, x-7/Vv? 3 ^t ) t<lM«^co 2 

£tt$*x*v^ fi^ti, 0 — 2 0 o^ottffi-ctTp r 

[0 0 4 2] <b K p y ;WbSJ6^i<c7;w^=;H 
> 70 

j»* (7) -cssttsfco-e«>sr:ij&s»*uv\ 

H 2 C = C (R 1 3 ) — (7) 

-To ) 

— «5* (7) R 1 3 &&mXKfcm$Cl~~2 

fclK^Sixfci^ «*ftl-2 0(D7M;H, $tm 
ft6-20©7y-;uS, KS»7-2 0O77/^ 20 

So 

- (CH 2 ) n-CHs, -CH (CH 3 ) - (C 
H 2 ) n-CH 3 , -CH (C H 2 C H 3 ) - (C 
H2) n-CHa, -CH (CH2CH3) 2, -C 

(CH 3 ) 2- (CH 2 ) n-CHa. -C (C H 3 ) 
(CH2CH3) - (C H 2 ) n-CH 3 . -C 
eHs, -CeHs (C H 3 ) „ -CeHs (CHs) 
2. - (C H 2 ) n-CeHs, - (CH2) n-Ce 
Hs (CH3) . - (CH 2 ) n-CeHs (C H 3 ) 30 
2 

( n at 0 »±co»«T?; &&<0&V: 2 0 J^T) 

[0 0 4 3] KJ&*£jh,fcv^s, (I) 

H 2 C = C (R 1 4 ) ™ R 1 5 — R 1 6 — 
(5£<K R 1 4 tt***feli^^SSr^b. R 1 5 fc£ 
-C (O) O-, ^fcte o — , m-, p-7x^l/yg 
Sr^U R 1 6 tt^gajg^ ^^tt^*S:l^2 0C0 2 40 

Tt>£V\, Ri ^ ttTk^Xtt^jRi^ o©tIS^ 
^f) 

[0 0 4 6] -jR* (9) tC*5l>T. R 1 7 liTkKiXi* 

K*« 1-20 O*r«S^«>5 0 etSHft 1-20 <o*r« 
Si: UTttW^RSSixftv^jftS, S**1-2 0©7;P 
KS»6-2 0O7y-;vS, R**7-2 0 
o7 7/^S^$t<, ^#«j^fiKToJ:5&S 

- (CH2) n-CHa. -CH (CHa) - (C 50 




4*08 2 0 01-34235 P 

[0 0 4 4] T/l^~/l^<D(£1E 
iftR|jHF-*36S*# < t*t5fc«>, 7yV^r-;vS(0^/K 

fi^r-rs tr^/^fi^. tfj-cfc r^y/wsm 

^*4r«5&i-6*jSfett, 4$<&¥3 - 1 4 0 6 8 *4*flL 
^¥4-5 5 4 4 4^9, #§§¥6-2 11922 

f*±1B ra^H,^(J&j S:fflv^7y-7^;H*S 
fl*K2£U:£:*:#<, 

TtMH"*. 

[0 0 4 5] <r^=^»Afe>^T«-tf=/^fi 
(A- a) 7^*;H^ b< f2y tf^^v^/U 

(9) icajitf btiZ J; 

(R 1 7 ) =CH 2 (9) 
H2) n-CH 3 , -CH (CH2CH3) - (C 
H2) n-CHs, -CH (CH2CH3) 2, -C 
(CHs) 2- (C H 2 ) n-CH 3 . -C (C H 3 ) 
(CH2CH3) - (C H 2 ) n — C H 3 „ -C 
eHs. -CeHs (CHs) „ -CeHs (CHa) 
2> - (C H 2 ) n-CeHs. - (C H 2 ) n-Ce 
Hs (CHa) , - (CH 2 ) n-CeHs (CHs) 
2 

( n f± 0 ^i<oi»:t, &m<D&&rmm$sc& 2 0 ^r) 

^*vb<ai*|-m. R 1 7 t UrUTKSXtt^^SASJ: 
Oft^bv*. -^^Cl^tt<7)7;v^^;vSt 
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21 22 

* (A-c) ^tt©JKl*«*w>pyv|S*fc^jfc< t 

[0 0 4 8] (A-d) RjEStt©iKv^«3|f-^ny^3IS 
(10) bfr£J;5&T/i^=^g£^*£;£ 
M + C- (R 1 8 ) (R 1 9 ) -R 20 -C (R 1 7 ) =CH 2 (10) 

«:ttSa§-§\ *fcfiS«ft i - 1 o o 2f otass:^ r^=/wss:*r-r**/^=/Wk*», 7vi^ 

R 1 8 x R 1 9 (om^m^mt Utt, -CO2R (^ (A-f) Mo^^l-^ayy^^/^i: 

*7VWS) „ -C (O) R (^rM) , -CON 20 h 1 «0^«-«* (11) 

(R 2 ) (TS Kg) . -COSR (^^-^^-x/u (12) J: 5/iW^;vSS:tt 

m) s -CN (=Fy/uS) s -NO2 (^hPl) S^^^r=.^->fc5V^tt*^^ixu— YT=^*ls* 

asaptffcjtsas. -CO2R, -C (O) R*5j:Uf-C RlS^^rT^a^vSrg^-rs^fe 

N^#(r^UV> 0 4*5. «»XRfi J K*»l-2 0<D H 2 C = C (R 1 7 ) -R2i-0"M + (11) 

TjV*,l>m. KSt*6-2 0<DT y— yHS*fcf*«** (A*. R 1 7 . M + fi_hl5lC[lC 0 R* 1 

7-2 0OT^W^«T*£>*K U< 1 - -2 0 CD 2 «C0#«ST* 1 ffl£A±«^ — fvHB-&S:<&A/ 

1 0 07;v^St> t < li7x-;Ht*fe6 0 "CV^Tt £1^) 

[0 0 4 9] (A-e) Rife^OSSV^^-yNny^ie^ 

H 2 C = C (R 17 ) -R 22 -C (O) 0~M + (12) 

(5£<K R 17 , M + te_LlEKn?iC 0 R 2 2 tttttttt 30 (A-b) *fcte. t^/^/^-oy tfy^7^;^ 

£\ 1-20 CO 2ffiOfi*«S"C 1 flJ^-hO «9 #<b*L<5 if^/w^fi^tcfi^ttcoffiVNT/w 

^^-Cfi (A-a) (A-b) oj;5fcr^^K it&tfot^Oo ) <t£#m<t-r<5 0 s** 

feds#*u<-. JjR^»»7^/w«^jfej&5j:t)#*L y^;H [CH 2 =C (R) -R' ; RttTKSfXIi^ 

ssi-2 0(Dfm r' \z.mm& 1 - 2 0 <D&mm 

[0 0 5 0] (A-c) £»b (A-f) icajfetffcftSJ: -e&<9, R^R* teSV^£i^LT^1g5t£^LTl> 

5 4^^60i^V^^-/NO^>^^^< tfcUB Tt)iV\ ] Xttrtftr/W-ir^yuX [R* -C (R) = 

W^-S ^/P^g^^SrflJ^-^-^^-^tcioV^Tfi. Ixlfe 40 C (R) — R * ; Rtt**XttK*iR 1 - 2 0 

14<o*v^*-^t?^>'JIS-&Sr^4< ^ lfl^Ti-Sif X, R' fijKS* 1 - 2 0 co^r*^-Cfe 0 , ~o60R^ 

^*^m-fr»3^ff*bv^, «^»» 9 -ftvcfc <fcv^s, **r/^=>u»^J:9»*LV\ R 

<fc*>#£Ul\, (A-a) frtb (A-f) «D*-efcfM« fl**Xfi«*»l--2 0O#«*-CifeS^ R*» 1 

*sj:«3«ST*)5^?> (A-b) N (A-f) -2 Oco*«St U(iMSl-2 0O7;^;H, 

#ff*LV\, J^TtC (A-b) . (A-f) co^A^ife KSft6-2 0(D7y-;VS, 7 - 2 0 COT 

[oo5i] v^fc&mmm c (A-b) &i 50 ^^S36s#jc#* *7t, ^>ft**©r^ 



ttgf^o^ey^— co^jc&^T^tc, !2<7)^y-7-^t 
[0047] (A-b) ytfy^7^;H^a!?f 

v?^^, 1, 7 -^"^ ^ v^>\ 1, 9 -^^^^4 
¥<D&0 t£^&<Dfc^7/Vfr~;Vg i *'Pt£< t h 21® 
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^y^i/y> txyu^ :/^s*n>\ ^iHr>\ i % 

5 -^ariJ-^rr.>- x 1 „ 1, 9 — 

[0052] tr^/^^ey coy fc*^>/7>?^^m^ 

m&frZmz^t t>^-e&3ris. 

v ^teFf^<7) t*^/W^ y -7— O^^Tt ic i^r. 

H 2 C = C (R 1 7 ) — R 2 2 -C 
R 17 , M + (i±|E{c:[5lC 0 R 22 ^B!^ 

[oo5 4l ^^v-r^^-^^fi^^^^v-u— hr^ 

^ri/T^^— /W^C0^M^*fc(±4^T>^^^^ ; 

7 y -/M£*^<o&Mi££ fc i* 4 f&r >-^e 

[0 0 5 5] M+ ii^^^>-Cfc 9 . M+ (DUmt b 
-thV^^*^, XVV^X^, &£Xf4mT>*: 

>\ b ]) KfV^T ^^r~$£>4 -r b^:/ 

^/^r >-^e— ^^-f ^ :x*5 j; tf^y ^vw y ^ - ^ ^ 
^^-v^d^if^tt. #£b< «^ h y # 

2^flu HlcS^LOSl. 0-1. 2^fflrCfcS 0 
[0 0 5 6] rc^^?r^i£-r^^^ LTIi^^PI^ 




) 2001-342350 
* L^Xte&>£ «9 ^ftv^ £ left 2 o^)7/^^;H(0 

fC#£L<te3{grJ£Jt±, #^0&L<f*5fg^±-Cfc 

So 

[oo5 3] xmm&m i (a - f ) 

(A-f) fenfcfo&<Dm^mm-^v 

< £ t> 1 {s^rrs t^^m^^ic. r/^^^/^^^r 

(11) (12) lC^^tl,St>^^^f t.tt 

H 2 C = C (R 1 7 ) -R 2 1 -0-M+ (11) 

-2002 m<ommmx 1 mm±<o^— x^^^-g-A/ 

-ev^Tt> <fcv\> 

(O) 0-M + (12) 

fc^** a^g* ; r-t h y ^-^^^^ b y 
^/w^ yn->vr b ^co<5r b ; y ^ y -/k 

f;l/7/V=i^ % t e r t -y^7;V3-;V^{7)7;V 
3 -^5R»jK ;7th^hy^ :/p b y /K 

b y y^co^ b y /w**iBt ; 
7AAto>=>x7A'JlktB8k : ^^-u^^— xj?^— b, ^a. 

b**« ; ^y^/w 
50 *;^7; b\ ^Wth7; K^-OT ^ K*» 
^ ; v^y A^^rv- Kfo^;v*^'> K5R»jK^f^ 

7^/P/Jx^riyb\ ^^f«;PA7; b\ ^^f/V7t 

br ^ b\ ^-^y^/v^^^y b y r ^ b\ r-t 
b b y ^vofittMK^ j: Y) lv\ sisma r±E 

ta—i 0 o^-efcSo 

[0 0 5 7] RlSffiiiSli: UTRJfeiRlcr ^ ^ 

t>*V\ «'>7^tyX^;^^r:/U-F7xty 

yX(W;v^^u-h7^y5:MtTtJ;v\ if 
[0 0 5 8] 7K^^br^^^/^^<D^jfe^fe 
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(A-g) ^hP *Ay h^iXKOJ:5ft«**rff«* 

(A-h) r y/W y^r*- hm<or/u^r^/^m^ 
(a- i) (y *) r^y^ay K©*3 6r^ 

(A - j ) y /P»«©7/v^=;i/S§t*;u#y» 
[0 0 5 9] (A-k) *»*Sr^-fS tf-/l^m^# 

tc, ^y^r*-bft-fr«*rKjESS*. ^vv/r 

£ LTteWJCRSSftftl^ 1 o-^rHry 

— /K 5— ^3f-try— T y /U<D £ b tj:T 

H 2 C = C (R 1 4 ) — R 1 5-ri 
C**K R 14 . R 1 5 N R 1 6 f*_hfBMHC) 

fi^RlS^ftSifcSv^nBfgo^y^— corjS»T« 

(B-b) y tfy^y^/vl^icj: 5 fcr=/x^S£*#: 
£-&j£-r£BRK^ fi^JSo»ffl&-5v>«^f^o^y^ 

o-^yft/- /k 5- 
^^r-fery— T y ;UT;i^3 — /V(D <£ 5 i£T frtr—AsT 

[0 0 6 1] (B - c ) fflpLtt&m^ 5-262808 

*r*«»»sysr#fii^v>Ttr=.^»-=ty^— Sr^s^fr 

(B-d) Wx.ff«F§B 5 F6 -2 3 9 9 1 2. ^fH§¥8-! 

M + C ~ (R 1 8 ) (R 1 9 ) -R2 
(xt^K R 1 8 x R 1 9 x R 20 , (*±BSiC(^C) 

r 18 . r 1 9 (Dm^m3\mtvxn. -co 2 r (^ 

^T^m , -C (O) R (^hS) . -CON 

(R 2 ) (7U f S) . -COSR (^^^x/V- 
S) > -CN (=1*y/Ug) . -NO2 (=FpS) ^ 
*S*»f -CO2R, -C (O) R*sj;tf-c 
N LV\> ftfc>, iMR{iK^l-2 0(7) 



2tf 



K 4, 4' -^7x^M^^V'>7^ 

K ^t^f^yi/7^-h, ^yi/y^v 
vr*— K ^^^yi/y^y^-h, 1, 5 
-t7^uy^yv/7^-h, Tkltffcv^^/uy 
y^yi/r^h, ^h/K^y^ym- 
K **{fc*^y i^^f y^- K ^y&u^iS 
^y^-h^y^-hi^ ; 

i-fc«>iaa, ^Jx.ff^^r*y-y ^u^v?-r y k 

[0 0 6 0] 3k»gfrW1-3 g^A^g^O^^fe 
(B) *5<J:tf (A-g) - (A-j) O^fe-Cffi^S* 

20 (B - a ) 7i?*/lsm&K£ V) V-jU^M^fcZ^f&'t 
SBRtc. «»Jx.ffTISo— (15) (c^tfbtt^>ct5 

* 2 co-ty^—i: LTRJ&S*<5*ffi 0 

6 -OH (15) 

^2 8 3 3 1 0t£^£*L5 £ 5 4ifi»{fc**fc^f*;dc» 

S^BBteSJ&Mv^Tfcr^/i^^ey Sr^s^fr/i'fi-^ 

(B- e) #J;itf#§fi¥6 - 1 1 6 3 1 2 \C^k£tlZ>£ 

(B - f ) «|x.tf4#MSF4 - 1 3 2 7 0 6 ft if ^£ ft 
ft< lffltc^Stf-^M^OyNa^v^PTK 

[0 0 6 2] (B-g) K*ttOiBV^*-^>ny^tt 
^£y>ft < f: t 1 ^^-re t^/^fi^^. 
(16) ic^tf btt6<t 5ft7KK^S:#-r5^^*^ 

°-OH (16) 

1 0 07;v^/H t L < (17 x So 

[0063] (B-h) Ris&nn^mm-^vv^m 

^^>ft< ^Jx.f^M 

txyi/-h7-ty?:MU W>5*R:7^t K 

(B-i) SiCttoKv^*-^ay^JB-&Sr^ft< £ 
t 1 fl^Ti-<5 f^U3Rfi^«:|^ «*.tf-«S; (1 7) 
50 £>£^f;fci 8Jc^SjxS J: 5ft*»SSr^Ti-S*^^r 
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(15) 
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27 



28 



HO-R 2 1 -0"M + (1 7) 

R 2 1 ^i^M+fiMlEtc^C) 
HO-R 22 -C (O) 0"M + (18) 

R 2 2 4o<t^M + limri5tc^C) 

m + , Rfc&tts mietmzi^xn (A-f) 
[0 0 6 4] (B-j) y vrisyritjj/xom&icxy) tr 

LTfcM#lcfiB5t£;ft&v>a^ (19) \C7jk£tiZ> 

H 2 C = C (R 1 4 ) -R 21 -OH (19) 
(5t*K R 1 4 *5<fctfR 2 i f±±3ftbfct>OiRI«t?*> 

5o ) 

_LIE— «5£ (l 9) lc^SJxSft*4hiU-Ctt#l!:|iR)fe 
S*t4v^ AWM-CfcSiv^^i^fe, 10- 20 

[0 0 6 5] (B - a ) - (B - e ) * 

R 2 3 3 S i O — [Si (R 2 3 ) 2 O] 



* (B-j) oi5^MM9At5^&l^pyy^ 
try bf^^9^*^*-frtfe«s#*u<, 

^^a^fe^i LV\ (B-f) a>*b (B-i) 

S*;fr/wK^fe&sj;D#*Uv\, (B-a) (B- 
j) <0^*»o^d^t»J»dSJ;»)*fi^fc6^b 
(B-b) . (B-i) tf>*fe&s#P£bi\> 

[0066] <<tKp>'y ^m^it&m ( i i ) tc 

ov>T>> (B) KDVy;Httjb^tL 
Tli. (A) «»07^^S^>^< £*>n@o*r 

*.y^n^*^»*U<, — «k (22) * 

ittt (2 3) -e«SJx5««#y^p^ty; 



Cs 



(H) (R 2 4 ) o] b- 

[S i (R 24 ) (R 2 ^) o] c -SiR 2 3 3 (2 2) 
HR 2 3 2 S i O- [Si (R 2 3 ) 2 O] a - [Si (H) (R 2 4 ) O] b 

-S i R 2 3 2 H (2 3) 



- [S i (R 2 4 ) (R 2 5 ) O] < 
&tp s R 2 3 jo J:t^R 2 4 felfc^Wc 1 ~ 6 (D~T jV^tjV 
ifcfcf*. :7*=/i^ R 25 liSitl-10OT. 

0, bii2^b^lOO„cli0^c^lOO Sr^fci" 
«E*Sr^-r o ) 

— «5t (2 4) T*$ttS«tt^o^r^> ; 
[0 0 6 7] 
[ft: 7] 

R 26 H R 27 

^SiOM^OM^-i (24) 



,28 



[0 0 6 8] (:*£*, R 2 6 jo^t^R 2 7 iigitl- 

JO 1 — 1 0(DT/^^m^tcnr 7^^r;H?:fto d J* 
0^d^8, e(i2^e^l0, f{i0^f ^8 ©it 
Sr^c U 3-^d + e + f^lO ^®fc^ 0 ) 3£cDft: 

t^co^rt) (**) JJ>u*«*#£offi*tt<D* 
^5>. 7ai=/vXSr^ri-6TlE— (2 5) . (2 
6) -C*S*l,S««^a^*>^ (2 7) , 

(2 8) "C**ixsai«Va^^jdS#*bV\ 



(CHa) 3 S i O- [Si (H) (CHs) O] g - [Si (CeHs) 2 O 
] h -S i (CHa) 3 (2 5) 

(CHa) aSiO- [Si (H) (CHs) O] g - [Si (CHs) {CH 
2C (H) (R 24 ) CeHs) O] h-Si (CHs) 3 (26) 
(**, R 2 4 f*jjc**fctt* ^m^-to g|12^ 
g^lOO. hliO^h^lOOOlM^to CeH 
5 tt^ai=/u«Sr^i- 0 ) 
[0 0 6 9] 

[ft: 8] 
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29 



H 
I 



C 6 H 5 



r (SiOHSiO)j 



(27) 



H 



CH 3 

j ohsio), 

CH 3 CH 



l 2 CHC 6 H 5 
R 29 



(28) 



[0 0 7 0] R 29 fi7k^. ^vi^Sr 

i «: 2 ^ i ^ 1 0 , j 12 0 ^ j ^ 8 . ri>o 3^i 
+ j ^ 1 OSrW^i-SEftSr^o CeH6li7xr:;VS 
) 

(B) j&#£>4>&< th HB*>t Kn^y^*ft*i-« 

*fcW^*ffi5^M*U:*"U -«* (2 2) 
(28) Jc*SixSt Kn^»yHS**ft-fr««:, RiS 

H CH 3 
-(OSi> n -q 



(16) %rm 2001-342350 

SO 

G0t>O£rffi^5 ««f*ftbftf, 1, 4 
— "O^S**^ i, 5 -^MJ-$*x:x, i, 6 -^zf 
1, 7 -yfffi/^^^ l, 8 _y-^o?^ 

O' -^7!) A-fc^^y — 3, 3' -^7!)^ 

tr^^y — /ua^ooi— Tvi^ft-g^ isT}) fry? 

K f h 7 7 y ;i/t 9 p ^ y f - b^ox^r/^^ 
JO ^xf uy^y 3-;u^7 y;^-^- h§© 

h5Rft-fr4fc3ftS«Hf fctiSo ±E-«* (2 
2) frb (2 8) iC^Lfci^PJftcOt Kni/y;H§S 
ft-MfctefcfU t Kni/y/WbftfcjKoflRSET. ±tc*tf 
fcT/i^=;i'£^ft^»&#o< «Tt§r t\cX 

Sfefctti^/WMt-fr* (i) 

[0 0 7 1] 
20 [ft 9 ] 



{CH 2 ) n 



h 3 c/l_ 



H CH 3 

:SiO) n " 



H v CH 3 
(OS» p -0 



I .CH 3 



H V CH 3 
CHSIO) B - 



H v CH 3 

-(osi) n -q 



H CH 3 



H CH, 

r(°so„-o. 




(nli2~4<Z>g$U rrW*5~10CD&&) 



[0 0 7 2] <<*«&f|ft^4& (III) iCO^T> 

>*»W»!ii3«-6»«^jRft*ft (iii) f^mr/v 



50 



^e/sec-^ Y*ci/T/\'% —ryj^i?^ t°U— K 
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31 

hT/U^^A^ yfu fc°l/— K TA*% n r> A 
;V7th*-ht^ (xf;i/7th7tr-h) %£&m 

[0073] aits : trm i ?*>.{k&Vobvx&s 7;^ 

h7^h **s*f-9 ^Of F77/V3 ^v/f^ >3g<ZM3 
fcco&£\ -«tt*^**-h#s/:/y ^^«l«:*rf« 

[0 0 7 4] Wtt&Mfcfrto (III) 0>J&&Pfl 

f*. #«cKU6S^ftV^lf=i^5R«'frft: (I) 1 OOf 
AglHctt L 0 . 0 1-10 011^ #£L<teO. 0 
5 — 50fift£lk <fc L< #0. l-30mfta5, 

S£>tC#£U<ttO. 1-1 OSSIfP, #lC#*U<tt 
o. i-5ti«fflv^r &as&£Li*. -^{cictLb 

*f*&JHb;<g^ (III) r±W»"C«fflbTfcAv^U 

[0 0 7 5] «««7-f7- (IV) >>@B^-C^6 

*Hl7-f9- (iv) <bbT{;fc. #KPS^ 
3*K*ifo*ttSrf+#'r«fc«>lc:«^tf % «B»*i^y 
*s 3£8I±, ©ft 

*^y*«^ *®^3S««ijK«^^ 
^u<, s*iK5S8fe#^e>»e>tts$*^y*. 

t#6 0 m&yj?- (iv) ojss*p*tt#^Rs«stt 
ftv^s, a*; (i) iooit« 

Ul-5 0 0 fiJ^-Cfc 0, ^L<lil0-300 
Sft^T$>5o *&»:7>r9- (IV) WlTfftfflttt) 
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[0 0 7 6] < <@ftffiB^ft > >**^<DMttia« 

[0 0 7 7] <^#J>IS^£5^I#J£ LTte#t£ 

Zt'f'T-A'TfU—h* ^7*f;l/7^l/^ 
K (2-xf;v^^i/;u) ^v,— K -/^ /W<> , 

20 is ; w ^b^^vk r -fe^/p y > y y — 

/u-cd^^x/^; hy^uv ? /^^7x"h, hy^f 

; j#y ^^i/y^/Ky -a-^^w^^u^ 
^<o#y ; #y /Ky^v, # 

Hy^fi/y, ^^xy-r^yaxhy/K #y 

^^;ua ; #y xf-i/y^y TKy^tVy 

^yf b7^f w^^yn^^TKyx 

— tvI'tK y ;uh Ztibtf V 'r/i'tf y ^-—/wcOTk 

^^yx-T/^i ; ^tf^vffcfcssu x/Kdr^7f7 
y ^^^v^/u^co^TK^rVRrsi^J® ; -t^v-v^ r 

v?t 0 ^^ r-tf7-r>», 7^;w8?0 2iS8i:xf 
u^i/yxi— /w, i/xf-i/y^y hyxfi/y 
try 3— e e u^i/y xt— ^7otvy^y 

prffiSJiS : y/u5R-5rffl9JS:*&*^i"5tr=./w^/ 

1 -^^7">. 4~t*xi/Wi/^n^^rir>' s S87 

y/K i, i -i^r-t h^-v-- 2 1-^^ 

T^fcr^^/K 8-7th^>-l, 6~^"^^^ 
50 SH^v>ds % ^ttAM^Kntttractfi-d^ablcSair 
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33 

^*>ik&®Rx*/jLi±&m&>te&yo din <D$bm 

[0 0 7 8] <»jKSSc^ttefefi»J>E^"C#-5»»K€ 

[0 0 7 9] <S#J>R^T#<5«»J£bTra:, 

y~h>\ ^y7f-/u^r Y>^(D^rY^mm^mf 

[0 0 8 0] <«*tt«-*«l>K^-c#s*#ttft#a 
£ iTIit*-/^!^* (I) itKn*/!l/H4tft 

^S^fl^Wtf»*L<. HKliv^v^y'y yy 20 
yy h^rv^>7^ i/^ ^vl^y h^rv^^y, hyy 

or/i/^/W yya-^y ; tf=-/u h y y h^r 

s^yyy, tf—yi^yy fvv-y h^fv->7>. b'^/why 

y ^vi, hyxh 3r $/V7 v^co if n/m^FfiftS-g-^r^ 50 
9^38; ->y >-»7^^^ ; 7$y*/u*vism^&& 

If f)tL5, 

[0 0 8 1] ^fc^Tfc^^fc^^S'Ss 

y) ryyA-g N ^ym-hS, ^y^i/- h 
^;wv-M, r^yS, */^& 

S*T*g fc y yuXSref *»o^9 >y ^ y y 

7^M^tt5T;l/3^^7yS^ t'tlt y - 

^y>'r^F7 p pt>h^F^7>', y-^y 40 
\sT*— Y7x2\f;vyy^h**/i/7>^ y-^y^r 

hT'PtVl/yf^x h^rv'v'y y, y — {y*sT 

— hS-g-^fv-yvlg, ; -fy^r* bmz^f-rzr 
;^^»7ygtitii hy^ (byy h^v^y 
/v) >r v s^r* h^co-r y ^7* u— h *yy>m ; 

^y7 p ptvi/hyy h^>»7^ y-r^yyntvu 
b y ^ h^7^ y -75 y 7x2 tvwy f;W^y h 

^rv / v'7^ y -T ^ J 7x2 \f;V^ f-tW*. b*i/i/9 50 
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n — (/3-r^y^.^/w) -7-r^y^pt>h 
y^h^rv-v-y^ n- -y-r 

jzc-f-jV) - y -T ^ J 7x2 tvu h y m h^rVv-yy. 

n- (0 -r s yx^;w) — y — t ^ y yp tvi-y tvp 
v>m h^v^^ y-£ w Ky'nfcV^hy y h^y 
^y, N-7*=;i/-y-7^/^p^hy y 
v'v'y >\ N-^y^-y-r^yyatvuhyy h 

>v-^ y s N — tf — A"<y vvU— y —T ^ /7x2 

h y m h ^y^7 y§(or ^ y 7 ys ; y 

7b&*^hT;\'^*t<'i/ : 7Z/mtlsX\^ y-*/V 

^7 p h^pt>hyy f^yy7^s .y -*>\'1j7Y7 
ntVuhyxf^y^yy, y -y tf/i^y 
^vi^y f^y-yyy, y -y /io&y* hy'n tf^-y 
F^^>7y^^;^/M§tv'7yS ; 

^^y/uS£r^ri-£ 7/U3 *v-yy yfg£ LTii, 0 - 
^/i^^yx^u h y 3i h^r^v-yy, fi—jj/Utf^Zs 
m^/l^y m^/Wlf^; (2 - y h^ri/x h=^y) 
N — £ — (^^/K^rv^y ^/l^) T;;xf;l/- y -r^ 

S7x2\?;\,y y y h =3r v' v-y ^ ^co^7 /vtK ^ iy v- y > 
S ; ^P^I^tST/^^^yygi bTfi:. 
y -y p p7 p p hyy h^yy7y§OAoyyt 

[0 0 8 2] ^*tfe«rSttbfcWW*-c*s, r 
^y^yy^yv- yy /Wbr 5 y ^Ky . ^ 

yv. 7 ^ y i/y/wts^y v. ^y/Mb#u 

y^^urfi. y-^yyK^y^pbwyf;i/yy b 

^yy7^; y-y;y v'K^v'y^tvuhyy 

y^s y-^y yK^y^pevvhyxh^yyy^ 

0— (3, 4 -m^^rv^yy n-^^v-yu) xf h y ^ 
F^^y, 0- (3, 4 -^tf^rv'v'y n^^v- 

>\,) xf;vfyxh^7y x y - y y y K^yi/p 

^ y;H?:tt§7;^^y^7yi^ tti^ y -y 

^ ^ y n ^yy a tvv b y y b ^y y 7 y , y-y^y 
y p ^ y/n h y x h ^yy 7 y > y-ryyn^ 
y/pt>byy h^yy^y y-7^y p^y/p 
tvvbyxh^yyyy y y p^yyf/uMjy 
h3fv^;yyy\ y^^ypdryyf-;uhyxh^yy7 
ry y p^^yf/Hy y h^^y^y ry y a 
^^y^/why^b^r^v^y^^ifbtuSo ztitb 

[0 0 8 3] ^y^^y ^?m&>ft(oM,#mt lx 



-18- 




(19) 

35 

bti6 0 ±B««tt#*a«r±, t^/u^m^* (i)i 

0 OM;SiHC>tfLT, 0. 0 1- 2 0li«E^t5O 

jwj*li\, o. o i m*tt*«-cw:S5#ttoacsss« 

ff^KliO. 1-I0li^^lli|[jf 

[0 0 8 4] <<ffi^«<D^3H*J£>>tr^»m-&fr 
(I) t t: Kn^y/Httft^ (II) f4tt*©« 

nyu^^t Kovy;Ho*;^5^0. 2 0|fifflfc: 
fcSItW^K, ££>lC, 2. 5-0. 4~?$>sr. 
£ Li\ ^e/i-it^ 5 &>±.\zftz> tmk&*+ 

o. 2 J;«3/h£v><fc. WbflktWkttfficiSttft 

[0 0 8 5] tf=^»S^fr (I) ttKn^y/H^ 
*flS-&* (II) £O0MfcS/Sf*. 2MS:MtTiD 

fc&lc. t F n v' y yWM?:»t 5 C e o 

[0086] ^itxAswtfflt vxitmcmfeztiir, 

^JX-tf. t ^^f^/^JU^t^-iyh\ 2, 5-^^ 30 

A— 2, 5-v 5 ( t — r/^TW^/l'tf-^S') ^3r*^>\ 
2, 5-^f/l/-2, 5-v> ( t -^^/^/V^^f 

-3 -^3f->>\ ^V^/l/t^ri/ h\ t 
yl^ ^/^/W^-^ri/ K, a, a 1 — tf ^ ( t -r^/l^ 

h\ 2, 4 - v 5 ^ p a-<y^;v^;^^v' K> ytyv 

/^/^^rv'^-^-h, 1, 1-$? (t -:/*7U 
-</W^-^r-» v'^P^f 1, 1 - ( t —Zf^fV 
<</U*3r-» -3, 3, 5-M)^^^P^fy 

[0087] m&&mtemtvThmzmfezti 

64-tu7-fy«#, a& (0) -i?tr~^ 50 
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fe^o«8£<ofll£ ttli, RhCl (PPh 3 ) 3, 

RhCl3, RuCh, IrCl3, FeCh, A 
ICI3, P d C 1 2 • H2 O, N i C 1 2 , TiCl 

^fcfilRfifcV^ (A) «»07;^Slmo 
!Ul*tU lO-^lO-Smol^Mt^O 
< , *f * L<iiio- 3 -io- 6 mo 1 <n®mx 
^v^5co^J;v^ 0 1 0- 8 mo 1 £ *)'J>t£\i^hmt&+ 

W^ltlt^i^feS^l 0 - 1 mo 1 ^± 

[0088] sg^k^a*^^:ov^Ttt«FicftIJ»rt:4v^Ji^ - 

mZ0V,^2 0 or, b< Ii3 0t- 1 5 0^:. S 
<b{c#?£ U< J3 8 0t-l 5 or^te£i*r£<9tf$<£ 

[0089] <<&M*m>>*&m<DmKmaLf$LVo& 

mt£itXib*t>mfrttVZ> *4-7<r>m^im 

mxtbZo 

[0090] <<mm>>*&w<Dmtmmm*. m 
«r*s*tftv^ iii#tt^yymsi^7^ 

m±#te¥<Dm t fsL • w^att-jH-, mis • ^r-^^mm 
mwmu^}£<Dm^mmun. &mm. mmm, w&m 
mm. mn, *« 

[0 0 9 1] **M<OWfktt»^4*^e>#b*t/t: 
^it/l^^^^^a ^cxy^yvi)yh7^ 
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t^^^^y, oyy^ w*s> 3rv, ^jpje? 1 
eu^yy^ ss«*i\ bsw«\ -fcs^-f 

ft, *Sffl«'Si:Lt, ^A#«*B3s X*. Jfc*S, 
ft:*, X*iWm£ tt^Am =fA^y*— % 
* h x»««j*m£ ut^v- his. 

^-*i^ffi-e#^o ^oft&, -^k :7*— 

[0 0 9 2] 

^^x->> 3 y^p-7^77^^- (GPC) £J3V>fc 

«sp^y^^u^ift»jfe^j:?)*aufe 0 fcrtfu gp 

2*(shodex GPC K-8 0 2. 5 ; Bglfo^; 
X («0 80 (shodex GPC K-804;BS 

ftii («0 Si) it^Jicoftv^/fH\ GPcgia 
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[0 0 9 3] (»3t«l) 3tiK»*3j:05«»«#t<Dl 
0 L^-tr^^H^^alc CuBr (36. 02 
g, 0. 2 5 1 lmo 1 ) *tfcfc*. R*««rt«:a* 
g&LfCo 7thxhy;p (618mL) «r*Px., ^ 
;W<7^7 0t-C15MS^lfc o r^KT^y/V® 
r/^vW ( 3 6 0 m L . 2. 5 1 m o 1 ) , 
^vU (5 00mL, 4. 62mol) , y/1^2- 

* h^ri/^c^/w (3 7 5mL, 2. 9 lmo 1 ) , 2. 
i0 5-^n^7^t 0 yiv?xf;V (1 5 0. 6 8 g, 

0. 4 19mol) .^^f/^xfuyHT; 
> (2. 18raL, 1. 81 g> 10. 46mmol) 

(iti«hyr>;yi:^t) tip*. 
*:„ 7ot"CW»ffu^b, r^y^y^/w (i 

4 4 0mL) , T^yA-^c^vU (2 0 0 2mL) . T 

* y/^2-^ h^v-n^vl- (1 4 9 8m L) C0^^ 

^2l0^lttliKKjlcSTttc 

^MbyT^ (7. 6 3mL. 6. 3 3 g> 36. 5 
mmo 1) ^il^JPLfCo Rf&m%;£ *) 3 3 0 5>SiB«^ 
20 1, (1236mL N 922g. 8. 

37raol) , hy7^y (26. 16mL, 21. 7 
l g> 0. 1 2 5 mo 1) ^Anx., 7 0^-^*2 

5 0ftDmm&Vtc o 

[0 0 9 4] ZH&m&Vo* h/l'xy'CftRL, J&ttT/U 

^y/^^/K r^y^^n^K r^y/u^^ 

^^/v) co^fi^i^S^ [l] } ^r#fc 0 «| 
fWl0Lt/^^77^3|:, ^m^ft: [1] 
JO (2. 87kg) , S^P!)A (7 9. 5 7 g) , 
N, N-^^/wfflF»r^K (2. 9L) «r{ti&3^ ^ 
i^iTl 0 Ot-Cl 2 ^«*p|R«» Ufeo *nlR«JET 

5*<o**»*«ffiB*i-srticj:o#m-&* [2] 

^#fc 0 IilfWl0Lt/N77 r ^77^^l^ 
ft: [2] (2. 87kg) , ^187;^ (14 3 
g> SfPfb^K, ^r 3 -7-K700SL) , 
40 WlT/ls^ (14 3g, Bftftm =3f3-7-K5 0 0 
SH) x h/wji^ (5. 2L) Srtfcii^, I^ITl 
0 0 < CT?7^r^P^#bfc o 3£»r^£»iBtCj;») 
8fe*L^:«, 5Ioh;uxy^j£g^t6iiia!) 

\?=>fl>m#m&m&# [3] > ^#/c 0 

V»» let U 1 8 0 0 0, ^iMttl . 24Tfc 

SOM^ NMRMia vmbtztzz, m2. 
2fi-C$?o/c 0 

50 [0095] (mmm i > aam i xnbtitc&m&i* 
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[3] 1 0 0 gtC. %mMt LTTxd^R 9 7 4 
I {OlS^l, 1, 3, 3-5r 3 

^/K) trliHDU ua-e*s:#yt. 

{fc^L^fl^P^Mf-^ttS i HS)iS*i** [3] co 
&Mmt±&4M*&&m&» [3] «7;^^Ho2 

[oo96] immm 2 ) %%«y 1 co^^ji^^oo 

(H16M3) St*«lo*«AJIMfc-fr*b©f%to9K:. >> 

(mmm 4 ) njg^j 1 orx a v^r 974 co^^> 0 : 



(21) #H 2001-342350 
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^/-^y^75/^#60HN (JlB* — £3 

[0097] mmm 5 ) iok«i a <omm^mit^m<o 

(3HK0I6) IIJSW4coW«I^Jl>fb^«Jcoft^»9^, ^ 
[0 0 9 8] (ifcifc^j 1 ) HJfc^j 1 aWWAMfb-Mfefr 

Effltt*tHCT3tt*4r«3tUfc [SlSifi*: 2 3 
20 ED.H3° . (2 8*) a-^ftJB) 0 Z.tlb<D%H 

[0 0 9 9] 
* [^1] 









«*(Pa. S) 






TXDi;;UR974 


155 




htfX (x^/ur-fe HT-trr— h) 


rxpi;^R974 


136 






TXP^?iPR974 


64 i 








131 








125 








1 78 






TXni?^UR974 


246 








258 



[oioo] &±<Dt&m*b'j>&<omm4kmik&voi:tii 

Jfcttfll 1 . Jfc«0O 2 <DK*W«rffl#l!:aiEU5&*. 13 0 
[0101] 
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F & — A (##) 4J002 AC02X BBOOX BCOOX BD02X 
BD12X BF01X BGOOX BHOOX 
BOOOX CP04W DA036 DE106 
OE136 DE236 DG046 DJ016 
DJ036 DJ046 EC077 EG047 
EZ017 FD016 FD020 FD157 
FD200 

4J015 CA06 CA07 CA08 CA09 CA15 
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